Abstract. The effects of gibberellic acid on lignification in seedlings of a dwarf and a tall cultivar of pea (Pisum sativum) grown under red or white light or in the darkness, were studied. Gibberelilic acid (10-6-10-4 M) promoted stem elongation in both light and dark and increased the percentage of lignin in the stems of the light-grown dwarf pea. The gibberellin had no effect oil the lignin content of the tall pea although high concentrations (10-4 M) promoted growth of the itaill plants. Time course studies indicated ithat the enhanced lignification in the gibberellin-treated dwarf plants occurred only after a lag period of several days.
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It was concluded that gibberellic acid-enhanced lignification had no direct relation to gibberellic acid-promoted growth. The activity of phenylalanine ammonia-lyase (E.C. 4.3.1.5) was higher in gibberellin-treated dwerf plants grown under white or red light than in untreated dwarf plants. Gibberellic acid had no detectable effect on the activity of this enzyme when the plants were grown in darkness, just as it had no effect on lignification under dark conditions.
The data suggest that in gibberellin-deficient peas the activitv of phen)lalanine ammonia-slyase is one of the limiting factors in lignification.
Lignins occur in almost all nonaquatic higher plants (3, 23) as integral components of the differentiated cell wall (27) .. It is generally considered that it is lignin which gives the stem its strength and rigidity. The intermediates of the biosynthetic pathway leading to the formation of the lignins are for the most part now known (3) . However, with the exception of phenylalanine ammonia-lyase (E.C. 4.3.1.5), which has been extensively purified (7) and studied (2, 4, 8, 18, 19, 22, 26, 31, 32) , and is implicated as one controlling agent in lignification (10, 29, 30) , there is relatively little information regarding most of the enzymatic reactions involved (3, 23, 24) . Consequently, the factors which control lignification are poorly understood but appear to vary with environmental conditions (21), developmental stage (11, 23, 25) and the species of the plant (23, 24) .
Light may be one factor which regulates lignification. Stems are stiffer and stem elongation is retarded under illumination (9). While there are relatively few studies on the effects of light on lignification, presumably the stiffening of the stem upon exposure to light results in part, at least, from an enhanced deposition of lignin. (Phillips (21) reported that the formation of lignin in the stems of ash required exposure of the leaves to light. Ishi- Gibberellic acid (GA) promotes stem elongation and increases cell wall plastioity (17) and thus might be expected to influence lignification. Studies (13, 20, 23, 28) of the effects of GA on lignification, however, are limited, GA was reported to promote lignification iin cultures of carrot tissue (13) . Parups (20) also noted that in the hypocotyls of dark-rown peas 10-4 M GA slightly promoted formationl of eugenol-ligniin whereas 10-2 M GA was inhibitory. Indoleacetic acid in combination with GA promoted the formation of lignified vessels in several woody species (28) Phenylalanine Ammontia-Lyase. The reported correlation betweein the activity of phenylalanine ammonia-lyase and the synthesis of phenylpropanoid compounds (19, 22, 31) and lignification (10, 24, 29, 30) led us to check the effect of GA on this enzyme. The measurable activity of phenylalanine ammonialvase was verv low (0.10 mUnits) in the stems of the dwarf pea grown tinder white light as compared to normal corn (17 mUiJits) ! (18) . Treatment with (--A increased phenylalanine ammonia-lvase activity in the pea stem by 60 % wvithin I day. Although the total activitv of the amnionia-lvase enzyme renained on the average 3-fold higher in GA-treated tissuie than in the conltrol for the course of a 10-day experiment, which paralleled the tinme course studv of lignification (fig 1) . there wasino correlation between enzyme activitv and the sudden increase in lignification observed 1i6 to 18 davs after germination.
The data for phenylalanine ammonia-Ivase activity presented in 
